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Nitrogen is one of the most essential nutrients 
and is often the limiting factor for crop 
production. In addition to nitrogen uptake 
through the root system, legumes can obtain 
adequate nitrogen through symbiosis with 
rhizobia in root nodules. However, biological 
nitrogen fixation is an energy-intensive process. 
When plants are exposed to sufficient nitrogen or 
stressful (biotic or abiotic) environments, nodule 
formation and biological nitrogen fixation are 
suppressed. Understanding how biological 
nitrogen fixation adapts to changing climates will 
provide the molecular and genetic basis to 
improve nitrogen fixation efficiency in legume 
crops. In this presentation, I will use nitrate as an 
example to illustrate how environmental factors 
regulate biological nitrogen fixation in legumes.
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